Objective: The present article is to report a case of a patient with alveolar cleft that was treated with the application of iliac bone graft Methods: A nine year-old girl with maxillary alveolar cleft had labioplasty and palatoplasty. The cleft was closed using iliac bone graft and the result was the canine erupts on the graft site get a better alveolar arch and no more oronasal fistule. Alveolar cleft can be treated by the use of iliac bone graft. Results: Based on the clinical and radiographic development of the patient, the treatment for overall seemed success with the obtain of maxillary arch continuity, provide bone that is available for permanent canine to erupt, optimal alar base reconstruction, the fistulae was eliminated, provide a better nasal alar cartilage support, get a stabil the maxillary segment for orthodontic treatment and obtain an ideal alveolar morphology.
Introduction
The alveolar cleft or gnatoschizis is a bony defect that exists in 75% patients with cleft lip and palate. Alveolar bone grafting is a surgical procedure that has been accepted with the purpose of obtaining maxillary arch continuity, to provide available bone for permanent canine to erupt, to maximize alar base reconstruction, to eliminate labial and palatal fistulae, to provide nasal alar cartilage support, to stabilize the maxillary segment after orthodontic treatment, to provide a solid maxillary structure before orthognatic surgery and to provide substructure for dental implant insertion or other prosthetic rehabilitation.
1,2,7
There are several controversies about the timing of the alveolar bone graft but it is most often related to the development of the permanent maxillary canine.
1 Most of the surgeon did the bone graft at eight to ten year-old, before the eruption of permanent maxillary canine which aims to obtain bony support for the canine to erupt and to support the lateral insicors. Some authors reported that approximately 60% of cleft patients may have malformation of the maxillary lateral incisor due to its position near the cleft site, so they suggested to close the alveolar cleft with graft earlier, at the age of 5-6 years in order to give any lateral incisor an opportunity to migrate into and erupt through the bone graft.
2,3,5
Some researchers suggested bone graft at an earlier age, between one and two years. However this is still controversial because it is not supported by the data that prove the effectiveness on the resistance of the alveolar bone in adulthood or on maxillary growth.
2,8,9
The timing of alveolar cleft bone grafting has been divided into primary and secondary stages. Primary bone grafting performed after lip repair but before repairing the palate.
10 Secondary grafting defined as early secondary stage done as the child reach 2-5 years old, early mixed dentition at 6-8 years old, late mixed dentition at 9-12 years old and it is called late secondary grafting if it is done when the age reaches 13.
12
There are several sources of graft: autograft bone that is harvested from the same person, allograft bone that is harvested from another person and synthetic grafts that composed of calcium, silicon or aluminum. Bone grafts have two types: cancellous bone, that is commonly used for grafting nonunios or cavity defects because it is quickly remodeled and incorporated and cortical bone that is slower to turn over than cancellous bone which is used for structural defects.
15
For autotransplantation of bone in cleft patients, several donor sites have been exploited: rib, tibia, skull, chin and iliac rest. All of these sources have been used successfully because they contain pure bone, cancellous and autogenous.
3,10 However, the iliac crest is used to be the most suitable donor site, since it is easier to get an adequate amount of cancellous bone by percutaneus incision.
CASE REPORT

Case Report
A 9 year-old girl was admitted to Departement of Oral and Maxillofacial, Hasan Sadikin Hospital, Bandung with the chief complaint of alveolar cleft at 21-23 region, so when the patient was drinking, the water was often out from the nose. The patient was born with cleft of the lip and palate. When the patient was 7 months old, the cleft lip was repaired and at 4 years old, the cleft palate was repaired. Currently the patient came back again with the purpose to close the alveolar cleft. Panoramic radiography was performed before the procedure figure 1 and 2 .
The surgical procedures were performed under general anesthesia and local infiltration of pehacain HCl on the buccal and palatal aspect of the alveolar cleft. An incisional design was made along the gingival sulcus on the labial side extending into the cleft and palate. An incision was performed according to the design, make a full-thickness mucoperiosteal flap, separating the nasal mucosa from the gingiva. Closure of the nasal floor mucosa was performed with a simple interrupted suture.
The orthopedic harvested anterior iliac crest bone graft with a minimal skin incision of 2 cm long. An osteotome was then used to obtain a block of iliac bone of 1.5x1x0.5 cm as graft. The surgical site was irrigated, then the wound was closed with suture. The bone graft was then packed into the alveolar cleft in 21-23 area, the oral mucosa was closed with interrupted suture and the wound was covered by periodontal pack for 7 days figure 3 and 4.
For post-operative treatment, the patient was given antibiotic and analgesic. The patient was discharged a day after the surgery and was instructed to eat a soft diet for 1 week. The patient was also instructed to maintain oral hygiene with brushing her teeth using a soft brush and toothpaste a day after the surgery, and to do oral rinses with chlorhexidine after having meals for one week after surgery.
The patient was also instructed to return to clinic for a routine follow up visit. One week after surgery, the patient returned to the clinic with no complaint, the wound was cleaned with saline and the periodontal pack was removed figure 5. At the second week after surgery, the patient returned to the clinic, and the suture was removed. The canine was erupting at the graft site figure 6. Five months postoperatively, panoramic radiography examination was performed, for assessing and documenting quality of alveolar bone grafts figure 7 and 8, then the patient was referred to an orthodontic to repair the teeth occlusion. 
Discussion
The alveolar cleft is common in a patient with cleft lip and palate. The alveolar cleft requires bony repair to allow proper eruption of dentition in a normal alveolar arch or the teeth can be moved orthodontically into it.
3,7,11
In the present case, the alveolar grafting was done at 9 year-old, before eruption of the permanent canines, in order to provide better bone support for the canine to erupt and to support the lateral insicors.
11,12
At the present case, the alveolar cleft was closed using iliac bone graft, owing to its ease of access, and also it is easy to get an adequate amount of cancellous bone with a percutanous incision.
2,3
Cancellous grafts subjected to a rapid revascularization that allow more rapid union and the osteoblasts lay down new bone on old trabeculae which are later remodeled, that is important for the longterm result.
10, 13 The autogenous graft may restore tooth-bearing function.
1, 14 Only autologous cancellous bone creates bone that responds normally to eruption and orthodontic movement of teeth.
10
This bone is highly cellular, making it resistant to infection and optimal for rapid healing.
4
Autogenous cancellous bone graft has four important properties: osteoconductive matrix, that acts as a scaffold or framework into which bone growth occurs; osteoinductive factors (growth factors such as bone morphogenetic protein (BMPs) and transforming growth factor beta (TGF-β) that promote local factors to stimulate bone formation); osteogenic cells (include primitive mesenchymal cells, osteoblasts, and osteocytes) and structural integrity.
13
The concerns associated with iliac bone harvesting is the possibility of effects on growth, hematoma and donor site morbidity. Those complications could be minimized with a careful surgical technique with a minimally incision and stripping of the muscular attachment on the iliac CASE REPORT crest, adequate hemostasis, careful wound closure and adequate postoperative pain control.
1
The surgery technique was conservative with a minimally incision and without an agrresive dissection to the periosteum at the ilium to minimize complication at the donor site.
1 Fresh autologous cancellous bone transforms very rapidly into alveolar bone. When autogenous cancellous bone is transplanted under optimal conditions, osteogenic cells in the graft will survive and new bone formation will start within a matter of days.
10
Bone graft healing can be divided into five stages continuum: inflammation (chemotaxis activity stimulated by necrotic debris), osteoblast differentiation from precursors, osteoinduction (osteoblast and osteoclast function activity), osteoconduction (new bone forming over scaffold) and remodeling which process continues for years.
13
Based on the clinical and radiographic development of the patient, the treatment for overall seemed success with the obtain of maxillary arch continuity, provide bone that is available for permanent canine to erupt, optimal alar base reconstruction, the fistulae was eliminated, provide a better nasal alar cartilage support, get a stabil the maxillary segment for orthodontic treatment, and obtain an ideal alveolar morphology.
Conclusion
In conclusion, the alveolar cleft closure using autogenous iliac crest for secondary grafting mostly used to obtain maxillary arch continuity, to provide available bone for permanent canine to erupt, to maximize alar base reconstruction, to eliminate labial and palatal fistulae, to provide nasal alar cartilage support, to stabilize the maxillary segment after orthodontic treatment, to provide a solid maxillary structure before orthognatic surgery and to provide substructure for dental implant insertion or other prostetic rehabilitation.
